Paraquat is a bipyridilium herbicide which is highly toxic. Due to its corrosive effects, it can lead to esophagitis, esophageal rupture, and gastritis. It leads to the formation of reactive oxygen species which causes multiorgan damage, prominent among those being pulmonary, renal, and liver dysfunction. One of the rare causes of respiratory distress after paraquat poisoning is spontaneous pneumothorax due to pneumocyte injury, also known as the "Daisley Barton Syndrome." We report a case of paraquat poisoning who developed alveolitis initially and later had bilateral spontaneous pneumothorax. Bilateral chest tubes were inserted, and the patient recovered initially but later deterorated due to other complications. We should be aware of this phenomenon, and sudden worsening of the respiratory parameters should alert the clinician for prompt treatment.
IntroductIon
Paraquat, a quaternary ammonium herbicide, gets concentrated in the lungs post ingestion. [1] It leads to the formation of hydrogen and superoxide anions and reactive oxygen species (ROS), causing free-radical damage in the lungs, liver, kidney as well as pancreas. [1, 2] High mortality associated is due to the absence of any specific antidote. [2] Respiratory dysfunction is the most common cause of death in paraquat poisoning. [2] Spontaneous bilateral pneumothorax after ingestion is rare and has been reported up to 7 years after ingestion. [3] We must be aware of this underdiagnosed manifestation of paraquat poisoning both in the acute and chronic phases of treatment. [4] case rePort A male patient aged 18 years was admitted to the intensive care unit (ICU) with a history of ingestion of about 50 mL of paraquat (24% v/w). He was initially treated at another hospital where gastric lavage with activated charcoal was done. He had gradual worsening of clinical condition along with multiorgan dysfunction for which he was referred to our hospital. At presentation, he was tachypneic with respiratory rate of about 38-40/min, was hemodynamically stable, and had SpO 2 of 84% on room air. There was extensive corrosive damage to the lips and tongue. Chest roentgenogram (CXR) revealed diffuse bilateral infiltrates suggestive of alveolitis. He had nonoliguric acute kidney injury (AKI) with serum urea of 144 mg/dL and creatinine 6.88 mg/dL. He also had liver dysfunction with raised bilirubin and liver enzymes. He was started on measures to ameliorate free-radical injury and inflammation. He was administered injection dexamethasone, injection N-acetyl cysteine (NAC), and Vitamin C as supportive therapy. However, his respiratory distress increased on the 2 nd day of admission with SpO 2 decreasing to 85% on 40% venturi by face mask. He also had subcutaneous emphysema over the neck and anterior chest. Lung ultrasonography (USG) revealed the absence of lung sliding on the right side, and CXR was done immediately, which revealed bilateral pneumothorax [ Figure 1 ]. Immediate intercostal tube drain was secured, and CXR confirmed the resolution of pneumothorax [ Figure 2 ]. Patient's condition gradually stabilized with resolving AKI and liver dysfunction. The patient was shifted to a step-down unit but again developed respiratory distress 2 days later. He was readmitted to ICU due to hypoxic respiratory failure and required invasive mechanical ventilation. Two-dimensional echocardiography revealed moderate pulmonary artery hypertension. He had clinical deterioration with development of pneumomediastinum [ Figure 3 ]. Finally, he succumbed during the course of the disease. Postmortem examination revealed increase in weight and firmness of both the lungs. The right lung weighed 1280 g and the left lung weighed 703 g, with histopathology showing pulmonary hemorrhage and organizing pneumonia.
dIscussIon
The mechanism of injury by paraquat is the generation of ROS and hydroxyl radical which destroy the integrity of cell membranes. [4] Although the toxic effects can be seen in the liver, kidney, and pancreas, the selective toxicity of the lung is due to energy-dependent uptake of paraquat by type 1 and type 2 alveolar epithelium. [2, 4] The type 1 and type 2 pneumocytes are destroyed by the ROS, leading to the prevention of gas exchange and loss of surfactant. The loss of surfactant leads to increase in surface tension inside the alveoli, resulting in their rupture and eventually pneumothorax and pneumomediastinum. [4] The other mechanisms of pneumothorax have been explained due to secondary pulmonary hypertension, collagen deposition in alveoli, leading to increased alveolar pressures and eventually pneumothorax. [4, 5] This phenomenon of pneumothorax and pneumomediastinum has been referred to as the "Daisley Barton syndrome." [3, 4] This production and deposition of collagen in the alveoli has been reported to occur as early as the 3 rd day after paraquat poisoning. [4] Since the postmortem findings showed pulmonary hemorrhage, alveolar rupture due to the loss of surfactant could have contributed to the pneumothorax in our patient. The initial CXR findings suggested diffuse inflammatory changes. However, due to the rapidly progressing respiratory dysfunction, USG was done which revealed absent lung sliding. CXR eventually revealed bilateral pneumothorax. Thus, in this patient, the cause of sudden increase in respiratory distress was the rare bilateral spontaneous pneumothorax, rather than the common alveolitis and consolidation.
The most common findings of lung injury include diffuse consolidation within 7 days, cystic linear pattern at 15 days, and interstitial pulmonary fibrosis after the acute event. [6, 7] Cholestasis, acute tubular necrosis, pancreatitis, and cardiogenic shock are the other common features in the multiorgan dysfunction. [1, 2] Management in the absence of a specific antidote is directed at supportive treatment to avoid free-radical damage. [1] Initial gastric decontamination using adsorbents such as activated charcoal and hemoperfusion within 4 h of ingestion have been recommended. [2] Other modalities of treatment include Vitamin C and E administration to prevent free-radical induced pulmonary damage, [8, 9] methylprednisolone, or dexamethasone to prevent pulmonary fibrosis. [10, 11] NAC to ameliorate hepatotoxicity [1] and continuous venovenous hemofiltration to avoid circulatory collapse. [12] Oxygen supplementation should be avoided, as it enhances ROS-induced damage and should only be given in cases of hypoxia. [1, 2] conclusIon Utmost vigilance must be maintained while managing a case of paraquat poisoning in the critical care unit, and apart from alveolitis and diffuse consolidation, the possibility of spontaneous pneumothorax must be kept in mind. Prompt bedside lung USG and CXR should be ordered if there is sudden clinical deterioration to rule out pneumothorax.
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